The present article brings to attention part of the results obtained after a thorough research which has aimed to create and validate a model for the hospital performance management. In this article, the researchers focus on a specific stage of the research, namely: testing the managerial relevance of KPIs, as a main element for validating applicability of the suggested model. In order to test its relevance, the researchers used seven (7) KPIs specific to the Romanian public health system, using a sample consisting of five emergency county hospitals.
Introduction

Performance in Public Health Services
In the last years, performance has become a well known term in the industry of health services (Minvielle etal., 2008) . Performance represents the extent to which set objectives are accomplished. The concept of performance in health services represents an instrument for bringing quality, efficiency and eficacy together. Consequently, the concept of performance is a multidimensional one, covering various aspects, such as: evidence-based practice (EBD), continuity and integration in healthcare services, health promotion, orientation towards the needs and expectation of patients.
Generally speaking, the mission of any hospital is to provide specific health services, which can solve the patients' health problems (eficacy) in the best manner (quality) and in the most economic way possible (efficiency).
Since performance actually refers to efficacy, efficiency and quality, being aware of the performance of the hospital means nothing but an understanding of the way it fulfils its mission. Being aware of the performance of the hospital becomes even more important if the fact is considered that it must permanently adapt to an external environment that undergoes continuous change, so as to fulfill its mission even in the newly emerging contexts.
The new situations that the hospital has to deal with may be determined by various causes, such as: the development of new health policies or the emergence of new orientations and tendencies (increase in the
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hospital's social responsibility, increase in the interest for the quality of healthcare services), changes in the demand for hospital services or in the services supply competition, changes in medical technologies, etc. However, success in adapting to new situations can only be assessed by a change-based comparison, namely, performance before the change and performance after the change.
This new approach has led to the elaboration of a variety of methods for the assessment of performance in health systems (Leggeat etal., 1998) . Many of these methods proved to be unsatisfactory because they used only one variable, one single KPI, and in many cases the result was distorted (Minvielle etal., 2008) .
According to the organization management theory, different models of organizations generate different models of performance (Cameron etal., 1983; March and Sutton, 1997) , some of them being appropriate to health organizations as well. Although over the years both new KPIs and different models of evaluation for the performance of hospitals have been proposed, they still fail to deal with health system challenges.
Performance Evaluation Model in Public Health Services
The systems of indicators, discovered while searching information on the management of performance in hospitals abroad, revealed the existence of several main dimensions most frequently used to measure hospitals' performance.
Table 1. Main Dimensions in Measuring Performance
Dimension
Content of the Dimension
Clinical efficiency Technical quality, evidence-based practice and organization, health improvement and outcomes (both individual and related to patients).
Production efficiency
Resources, financial component (financial systems, continuity, additional resources) more high proficiency personnel and provision of state-of-the-art medical equipment and technique.
Personnel
Satisfying the human resources needs, creating motivational systems in order to stop migration of specialized human resources (physicians and nurses), providing proper conditions to keep the health of the hospital personnel safe and also to improve it, ensuring fair opportunities for continuous medical education.
Social accountability and reactivity
Orientation towards community (response to needs and requirements), access to resources, continuity, health promotion, equity, abilities to adapt to increasing demands of the population (strategically).
Safety
Patients satisfied by the medical services, suppliers aware of the importance of maintaining a partnership with a hospital, a functional organizational structure.
Focus on patient
Availability towards patients: focusing on the client (prompt attention, access to social aid, politeness, selection of the services supplier), patient`s satisfaction and patient's experience (dignity, confidentiality, autonomy, communication It may be thus stated that measuring the hospital performance is intrinsically connected to the following dimensions:
• Clinical efficiency through technical quality and practice;
• Efficiency in using and attracting resources, with an important component related to the financial management of the hospital;
• Orientation towards continuity together with positive response to the needs and demands of the community;
• Safety provided through high quality, ensured throughout the entire flow of relations with the suppliers, patients and with the whole community;
• Orientation focused on patients in order to get them fully satisfied.
The key dimensions have been compared to various theoretical models of performance set in the organizational theory. This has led to the conclusion that such key dimensions cover great part of the issues related to performance. Relationship between the key dimensions of a hospital performance and the various theoretical models of performance are presented in the table below. Getting hospital performance based on implementation of theoretical models aims to achieve peculiar dimensions, such as: clinical efficiency -high proficiency medical act performed under optimal costs, satisfaction and focus on patient, efficient use of resources (material, human, financial), safety determined by a low degree of malpraxis, special human relationships and intercommunication, feedback between an open-minded management structure and the elite of medical practitioners.
In the suggested model, performance management is accomplished through a PlanDo-Check-Act cycle of action (Deming cycle) in which the researchers separated Measuring from Analysing in order to emphasize the role of each dimension more clearly (figure 1). The novelty proposed by this model is the vision oriented towards action, induced by the inclusion of the static vision offered by the classic indicators systems into the PIMAR cycle (PlanningImplementing-Measuring-AnalysingReadjusting), a cyclic action based on planning, measuring and corrective feedback. Performance of a public health service can be achieved through a dynamic tension among accomplishment of its mission (fulfilment of objectives), acquisition and control of resources (financial sources, prestige), keeping and development and human resources (welfare of employees and personal development) and integration and previsibility of services provided compared with the capacity to satisfy the needs and expectations of service users (patients).
The key point of the model from which emerges its adaptive essence is the performance indicators selection. They have to be contextually selected, allowing the model to adapt to a large variety of real life situations. In order to finalise the predefined cycle of performance management, it is necessary that certain conditions be observed when selecting the indicators.
Thus, selection of indicators must:
• Allow creation and implementation of an actual and efficient system of control and measurement of such indicators within the hospital concerned;
• Be adapted to the main strategic objectives, allowing the model, by their own change, to adapt to the new strategic imperatives, and hence to introduce improvements in the system;
• Allow useful interpretations and analysis as basis of medical or administrative decisions, which will regulate the functioning of the system in the hospital concerned.
Model Testing and Validation Methodology
The main purpose of the present study is validation of the performance management model as conceived. To this end a set of data was collected in order to test the hypotheses regarding the functionality of the model. Five hospitals were selected, with similar profile, in terms of their size, position in the regional health system as well as functional specialization. A reference is made to Emergency County Hospitals in Iaşi, Cluj, Timişoara, Craiova and Bucharest. The data were collected from the official reports of the hospitals concerned, for the year 2008.
The model validation methodology includes model testing at relationship level between objectives and indicators, for the purpose of identifying the means through which a series of indicators from the model may respond to the strategic need of providing valid information for the tactical managerial decisions.
This relationship among objectives, indicators and PIMAR cycle (Planning-Implementing-MeasuringAnalysing-Readjusting) can be validated by proving the fact that the indicators can be used to obtain sensible data regarding the evaluated system. The data collected must be sensible enough to be used within PIMAR cycle, through the management decisions that are made following the interpretation of the indicators under study.
In order to validate the model, 7 KPIs for hospitals were selected, and the 5 hospitals mentioned above submitted such data for the year 2008. For each of the 7 indicators, hypotheses were formulated regarding their sensitivity towards the wealth of the system under study (the hospital). The data have been processed, interpreted and graphically displayed in order to prove if the 7 indicators can be the basis of certain analyses and decisions within the PIMAR cycle, by validating or invalidating the hypotheses.
Analysis of the Data Collected
Certain indicators were selected during an initial stage, which would be sensible enough to allow the functioning of the model. Starting from the list of the 4 performance indicators attentively controlled by the Ministry of Health, the ANOVA UNIVARIATE method was used for independent samples, having as its objective the study of the influence of a group factor on the variation of another variable. In that example, the researchers tried to see the significant differences between the average levels of the indicators considered for the study (Occupancy rate, Average length of stay in hospital, Mortality rate within the hospital, Percentage of medicine expenses out of the hospital total expenses) from the 5 hospitals selected.
Table 4. Anova Univariate
The results obtained and shown in table IV prove there are significant differences between the hospitals concerned, solely from the point of view of the indicator beds occupancy rate, per hospital and per ward, considering a risc of 0.05. The value of the probability associated with the calculated test statistics (F=2,593) is Sig. =0.048<0.05. This result proves that beds occupancy rate per hospital and per ward is a highly relevant indicator, which can be used in the performance evaluation system recommended in this paper.
In order to statistically test the difference between the average levels of the variables from the hospitals under study, the Bonferroni test was used.
Hypothesis 1
• H1: There are significant differences between the Emergency County Hospitals in Iaşi, Cluj, Timişoara, Craiova and Bucharest regarding beds occupancy rate per hospital and per ward.
• H0: There are no significant differences between the Emergency County Hospitals in Iaşi, Cluj, Timişoara, Craiova and Bucharest regarding beds occupancy rate per hospital and per ward.
Statistical Interpretation
According to the outcomes, there are significant differences between the average levels of the values for the indicator beds occupancy rate per hospital and per ward between the Emergency County Hospital "Sfântul Spiridon" Iaşi and the Emergency County Hospital Timişoara, in the sense that the average levels of the values for the indicator analysed in the Emergency County Hospital "Sfântul Spiridon" Iaşi are significantly higher than in the Emergency County Hospital Timişoara (sig= 0, 041 < 0,050). Thus, H1 is confirmed and H0 rejected. 
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The outcomes confirm what the diagram boxand-whiskers points out visually: from the point of view of the occupancy rate, the greatest differences are found between the hospitals in Iaşi and Timişoara (Sig.=0.041<0.05) (figure 2.). The hospital in Iaşi is characterised by a medium level, expressed by the value of the median, the highest compared to the 4 cities. Also, the rate of dispersion, calculated using dispersion indicators in the system of the median is lower in the case of the hospital in Iaşi. This proves that, in the case of the hospital in Iaşi, most of the wards have values of the beds occupancy rate per hospital and per ward close to this medium, high level. The greatest differences are found between the hospital in Iaşi and the one in Timişoara, where the average occupancy rate is the lowest, but the variation rate is the highest. 
Economico-medical Interpretation of the PIMAR Cycle
As an indicator, the beds occupancy rate per hospital and per ward shows how efficiently hospital beds are used throughout the 365 days of the year. Beds occupancy = Accountable hospitalization days or days accounted/average no. of beds used throughout the year. This should be of 280-300 days per year, representing 77-82%, the rest are days allocated to disinfection activities, which are absolutely necessary for a proper practice of the medical act.
The highest and most homogeneous beds occupancy rate is found in the hospital in Iaşi, in all the wards of the hospital. At the opposite pole stands Timişoara, with a lower rate, but also with greater dispersion.
The greatest differences in terms of beds occupancy rate are noted between Iaşi and Timişoara. The hospital in Iaşi is characterised by the highest occupancy rate in all wards, except for Cardio and AIC. This is due to the very diverse, severe cases, with morbidity characterising the two wards as follows: in AIC (anaesthesia -intensive care) patients are generally found recovering from surgery, but with a severe pathology, whereas in cardiology the patients' conditions require a longer period of recovery after a heart attack or a mild heart attack. The hospital in Timişoara is characterised by a lower average occupancy rate, but with great variation between the wards.
Hypothesis 2
• H2: There are significant differences between the Emergency County Hospitals in Iaşi, Cluj, Timişoara, Craiova and Bucharest regarding the average length of stay per hospital and per ward.
• H0: There are no significant differences between the Emergency County Hospitals in Iaşi, Cluj, Timişoara, Craiova and Bucharest regarding the average length of stay per hospital and per ward.
Statistical Interpretation
There are no significant differences between the average levels of the values of the indicator the average length of stay per hospital and per ward between the Emergency County Hospital "Sfântul Spiridon" Iaşi and the other county hospitals (F=1,41, sig=0,24>0,05) . H2 is rejected and H0 confirmed.
Hypothesis 3
• H3: There are significant differences between the Emergency County Hospitals in Iaşi, Cluj, Timişoara, Craiova and Bucharest regarding mortality rate within the hospital.
• H0: There are no significant differences between the Emergency County Hospitals in Iaşi, Cluj, Timişoara, Craiova and Bucharest regarding mortality rate within the hospital.
Statistical Interpretation
-There are no significant differences between the average levels of the values of the indicator mortality rate within the hospital between the Emergency County Hospital "Sfântul Spiridon" Iaşi and the other county hospitals (F=1,74, sig=0,15>0,05). H3 is rejected and H0 confirmed.
Hypothesis 4
• H4: There are significant differences between the Emergency County Hospitals in Iaşi, Cluj, Timişoara, Craiova and Bucharest regarding the percentage of medicine expenses out of the total expenses of the hospital.
• H0: There are no significant differences between the Emergency County Hospitals in Iaşi, Cluj, Timişoara, Craiova and Bucharest regarding the percentage of medicine expenses out of the total expenses of the hospital.
Statistical Interpretation
-There are no significant differences between the average levels of the values of the indicator the percentage of medicine expenses out of the total expenses of the hospital between the Emergency County Hospital "Sfântul Spiridon" Iaşi and the other county hospitals (F=1,25, sig=0,30>0,05). H4 is rejected and H0 confirmed.
The second category of performance indicators for which data have been collected is represented by a part of the performance indicators monitored by The National School for Public Health and Sanitary Management (N.S.P.H.S.M.).
Hypothesis 5
• H5: There are significant differences between the Emergency County Hospitals
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in Iaşi, Cluj, Timişoara, Craiova and Bucharest regarding the average values of the case mix indicator.
• H0: There are no significant differences between the Emergency County Hospitals
• in Iaşi, Cluj, Timişoara, Craiova and Bucharest regarding the average values of the case mix indicator. The highest case mix indicator is registered in Iasi and the lowest in Bucharest. However, Timişoara registers the highest variation and Craiova the lowest variation, calculated through the dispersion indicators in the median's system.
Economico-medical Interpretation of the PIMAR Cycle
From an economico-medical point of view, the case mix indicator (complexity of the diagnostics) reveals the following aspects:
• The cases hospitalised, investigated and treated in Iasi present a higher complexity compared to the other analysed hospitals, in similar conditions of hospital statute (Emergency County-universitary hospital).
• From an economic point of view, this aspect may bring with it better financing, CMI being an essential element in calculating, contracting and financing medical services from the County's Health Insurance Institution.
• From a medical point of view, two main aspects can be emphasized:
-A good codification and classification of diagnostics, which proves a thorough preoccupation of the teams of physicianscodification used for a maximum improvement of the medical activity in the hospital.
-An incidence, prevalence and severity of the diagnostics greater in the N-E part of the country, considering the fact that the Emergency County Hospital "Sf. Spiridon" is a regional hospital.
Hypothesis 6
• H6: There are significant differences between the Emergency County Hospitals in Iaşi, Cluj, Timişoara, Craiova and Bucharest regarding the average values of the correspondence indicator.
• H0: There are no significant differences between the Emergency County Hospitals in Iaşi, Cluj, Timişoara, Craiova and Bucharest regarding the average values of the correspondence indicator. The highest average level is registered in Timişoara and the lowest average level is registered in Bucharest. In Iaşi, however, the highest variation is registered and the lowest in Craiova, calculated through the dispersion indicators in the median's system.
Economico-medical Interpretation of the PIMAR Cycle
Firstly, the indicator points out a medical aspect related to the physician's "precision" in establishing the diagnostics upon hospitalization, after the appropriate set of medical analyses and investigations are carried out, which, if it corresponds to the diagnostics given upon discharge, leads to:
• Hospitalization appropriate to the diagnostics and avoidance of useless internments.
• Practice of therapeutic diagrams according to internal protocols and guides of good practice with direct effect on the patient and on the hospitalization costs.
• Avoidance of extra costs related to the length of the hospitalization.
Hypothesis 7
• H7: There are significant differences between the Emergency County Hospitals in Iaşi, Cluj, Timişoara, Craiova and Bucharest regarding the average values of the indicator the percentage of patients with surgery interventions.
• H0: There are no significant differences between the Emergency County Hospitals in Iaşi, Cluj, Timişoara, Craiova and Bucharest regarding the average values of the indicator the percentage of patients with surgery interventions. The highest average level is registered in Timişoara and the lowest average level is registered in Craiova. On the other hand, the highest variation between wards is registered in Cluj and the lowest in Bucharest, calculated using the dispersion indicators in the median's system.
Economico-medical Interpretation of the PIMAR Cycle
The indicator has as purpose the internment of a patient in the surgical ward only with well fundamented medical prescriptions, based on evidence, the guiding principle being that the patient should not occupy a bed in the surgical ward without an operation appointment. The surgical ward is expensive and if the patient occupies a bed without justification, he does that to the detriment of another patient who needs hospitalization, but doesn't have a bed available.
The closest the percentage is to 100%, the more medical professionalism and competence the indicator shows. At the same time, a high percentage in this indicator offers better chances to those who need a bed in a surgical ward, and avoids useless costs caused by unjustified internments.
From the analysis of the data obtained for each of the 7 indicators, a series of theoretical and applicable conclusions have been drawn regarding the functionality of the model.
The Analysis of the Model Functionality
The hospitals performance management model presents a series of advantages compared to the models currently used in Romania. Its main advantage compared to these is the fact that the management decisions and actions at a strategic and tactical level are connected to the system of performance planning and monitoring. The present performance management systems are mainly oriented towards the idea of reporting the level of performance by producing data following a series of indicators, their limitation being the disconnection between the measurement of the indicators and management actions which have not been correlated with any kind of strategic priorities. The suggested model comes to correct this vision in order to create a complete frame in which a valid hospital performance management can take place.
The first key element of a correct functioning of the model is establishing and periodically changing the indicators, based on their correspondence with the prior strategic orientations at a certain point, at hospital or at a national level. In this manner, a strategic alignment is reached necessary for allowing the set strategic targets to be attained, at hospital or at a national level.
The second key element of a correct functioning of the model is triggering the PIMAR cycle based on the performance information collected using the indicators included in the performance management system. Measuring the indicators with a high strategic relevance and sensibility regarding the functioning of the system represents the basis for the decisions of the hospital managers and of the deciding factors in the public health at national level.
Another key element in the functioning of the model includes feedback possibilities. The Regulation stage included in the model induces control maintenance over performance through contextual actions necessary for correction or improvement.
A major advantage of the system, proven through the testing of the 7 hypotheses above, is that it allows certain interpretations to be obtained regarding performance at a medical level as well as at administrative and economic levels. Still, the model does have its series of limitations. First of all, it is conceived as a system subject to available information regarding the functioning of the hospital, thus it is strongly dependent on the means of collecting and interpreting primary data regarding the functioning of the hospital. Functional or organizational errors upon conceiving this internal component in the functioning of a hospital may lead to serious errors at the level of the measured indicators. Measurement accuracy is a key element in the case of a highly sensible system.
Another limitation of the model is given by its reactivity. This depends on the rhythm in which information is produced within the hospital. Thus, some indicators can only be relevantly measured throughout longer
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periods of time (a month or even a year), which may lead to the impossibility of using this information for operational management decisions. Precisely for this reason, the usage indication of the model refers especially to tactic and strategic decisions. Although they causally represent the basis of the obtained performance, the managers' operational decisions must rely on other warning and informing systems regarding the day to day state of the hospital.
Conclusions
The validation of the performance management model in public health services has been accomplished based on tracking a set of 7 indicators in the 5 hospitals used as samples.
The functionality of the model has been proved by validating the interpreting possibilities of the collected data using the indicators included contextually in such a system, as well as by validating the connections between the different values of the indicators and their implications within the PIMAR cycle.
The suggested model has shown a series of assets and advantages compared to other models presently used in Romania. Among these are noted: adapting the list of indicators to the strategic priorities; including an active vision in the performance management by using the PIMAR cycle, in order to complete the static vision of performance reports; maintaining and improving performance systematically, through the suggested regulating mechanism; and last, but not least, using the model multidimensionally, in medical matters as well as in the economic or administrative matters within a hospital.
The limitations of the model are given by its sensibility and reactivity. Its sensibility to the initial information generates the risk of major deviations in performance if the model is used starting from erroneous information. The attention towards conceiving a correct internal informational system in a hospital is critical. The reactivity of the model, dependent on the indicators whose measuring sometimes require long periods of time, leads to the impossibility of using it in operational decisions, consequently leading to the model being recommended only for tactical and strategic decisions and actions.
